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(54) Light emitting device 

(57) An LED package and a method of fabricating 
the LED package utilize a prefabricated fluorescent 
member (52, 64) that contains a fluorescent material 
that can be separately tested for optical properties be- 
fore assembly to ensure the proper performance of the 
LED package with respect to the color of the output light. 
The LED package includes one or more LED (22-28) 
dies that operate as the light source of the package. 
Preferably, the fluorescent material included in the pre- 
fabricated fluorescent member (52, 64) and the LED 
(22-28) dies of the LED package are selectively chosen, 
so that output light generated by the LED package du- 
plicates natural white light. In a first embodiment of the 
invention, the prefabricated fluorescent member (52) is 
a substantially planar plate having a disk-like shape. In 
a second embodiment, the prefabricated fluorescent 
member (64) is a non-planar disk that conforms to and 
is attached to the inner surface of a concave lens (62). 
In this embodiment, the optical properties of the fluores- 
cent member (64) are tested by examining an integrated 
unit formed by the concave lens (62) and the attached 
florescent member (64). In both embodiments, the LED 
package includes a layer (50) of encapsulant material 
that is deposited between the LED dies and the fluores- 
cent member. In a preferred embodiment, the encapsu- 
lant material is an optical grade silicone gel, which has 
a high thermal stability and a desired refractive index for 
an efficient light extraction. 



-20 




FIG. 2 



UJ 



Printed by Jouve, 75001 PARIS (FR) 



EP 1 081 771 A3 



European Patent 
Offic* 



EUROPEAN SEARCH REPORT 



EP 00 30 7565 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document wtth Indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCl.7) 



X 
A 
X 
A 
X 
A 
X 
A 



EP 0 883 195 A (BARR & STROUD LTD) 
9 December 1998 (1998-12-09) 

* column 4, line 38 - column 5, line 14 * 

EP 0 890 996 A (ASAHI RUBBER INC) 
13 January 1999 (1999-01-13) 

* the whole document * 

W0 97 50132 A (SIEMENS AG) 
31 December 1997 (1997-12-31) 

* page 16, line 19 - page 20, line 11 * 

DE 298 04 149 U (CHEN H) 
18 June 1998 (1998-06-18) 

* the whole document * 

PATENT ABSTRACTS OF JAPAN 

vol. 1999, no. 05, 

31 May 1999 (1999-05-31) 

-& JP 11 039917 A (HEWLETT PACKARD CO), 

12 February 1999 (1999-02-12) 

* paragraphs '0012!-'0019! , '0023! * 

PATENT ABSTRACTS OF JAPAN 

vol. 1998, no. 12, 

31 October 1998 (1998-10-31) 

-& JP 10 190065 A (NICHIA CHEM IND), 

21 July 1998 (1998-07-21) 

* paragraphs 

'0012! -'0014! , '0040! , '0049!-' 0054! * 

EP 0 855 751 A (IBM) 

29 July 1998 (1998-07-29) 

* column 5, line 25 - column 6, line 2 * 

US 3 932 881 A (MITA Y ET AL) 

13 January 1976 (1976-01-13) 

* column 4, line 25-50 * 



The present search report has been drawn up tor aH claims 



7-13 
1 

7-13 
1 

7-13 
1 

7,9-13 
1,8 

7,8,10, 
13 



7,8, 
10-13 



7,8,12 



7-9,13 



H01L33/00 

H01L25/075 

F21K7/00 



TECHNICAL FIELDS 
SEARCHED 0nLCL7) 



H01L 



THE HAGUE 



Data of oompiattan o< tha March 

17 January 2002 



Examiner 

van der Linden, J.E. 



CATEGORY OF CITED DOCUMENTS 

X particularly relevant K taken alone 

Y particularly relevant K combined with another 

document of the tame category 
A : technologicaJ background 
O : non-wrlten cfaciosure 
P intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the fling date 
D : document ded in the apptcatton 
L : document ded for other reasons 

A member of the same patent family, corresponding 
document 



2 



EP 1 081 771 A3 



European Patent 
Offlc* 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 30 7565 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document wBh indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lritCl.7) 



P.X 



P,X 



DE 38 04 293 A (PHILIPS PATENTVERWALTUN6) 
24 August 1989 (1989-08-24) 

* the whole document * 

US 5 208 462 A (O'CONNOR J ET AL) 
4 May 1993 (1993-05-04) 

* column 1, line 66 - column 2, line 11 * 

US 4 168 102 A (CHIDA T ET AL) 
18 September 1979 (1979-09-18) 

* the whole document * 

US 5 966 393 A (DENBAARS S ET AL) 
12 October 1999 (1999-10-12) 

* column 7, line 63 - column 8, line 18 * 

EP 1 024 539 A (HEWLETT PACKARD CO) 
2 August 2000 (2000-08-02) 

* paragraph '0018! * 

6B 2 341 274 A (HEWLETT PACKARD CO) 
8 March 2000 (2000-03-08) 

* the whole document * 



7-9 



7-9 



7,8,13 



7-13 



7,8 



7,10,12, 
13 



TECHNICAL FIELDS 
SEARCHED (lnt.Cl.7) 



The present search report has been drawn up tor all claims 



THE HA6UE 



Oat* ot oomplatton of tht March 

17 January 2002 



van der Linden, J.E. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant l* lafcen alone 

Y : parifcuterty relevant V combined with another 

document of the seme category 
A : technological background 
O : non-wrtten dtedosure 
P intermediate documenl 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the fling dale 
D : documenl clad In the application 
L : document cled lor otber reasons 

& : member cA !he same palenl f amity oorres pood tog 
documenl 



3 



EP 1 081 771 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 30 7565 



This annex lists the patent family members relating to the patent documents cited In the above-mentioned European search report 
The members are as contained In the European Patent Office EDP file on 

The European Patent Office Is In no way liable for these particulars which are merely given for the purpose of information. 

17-01-2002 



Patent document 




Pub* cation 






Patent family 


rTJDiicauon 


HtfuH In RAflffih r snort 




date 






member(s) 


date 


EP 0883195 


A 


09-12-1998 


US 


6061916 A 


16-05-2000 








EP 


0883195 Al 


09-12-1998 








ZA 


9804350 A 


30-11-1998 


EP 0890996 


A 


13-01-1999 


EP 


0890996 A2 


13-01-1999 






JP 


11087784 A 


30-03-1999 








US 


6319425 Bl 


20-11-2001 


WO 9750132 


A 


31-12-1997 


DE 


19625622 Al 


02-01-1998 








DE 


19638667 Al 


02-04-1998 








BR 


Q7nQQQft A 
7 / ujjjo n 


10-08-1999 

X v I VJO 1777 








CN 


1228873 A 


15-09-1999 








WO 


7/DUlO£ MA 










EP 


0907969 Al 


14-04-1999 








JP 


_.UUUDl_lOU0 1 


L\J U7 t-UUl/ 








Ub 


2001000622 Al 


03-05-2001 








US 


C\J\J l\j\JC.\JH7 ftl 


Jl Uj £uU1 








us 


2001030326 Al 


18-10-2001 








BR 


9706787 A 


13-04-1999 








WO 


9812757 Al 


26-03-1998 








DE 


29724284 Ul 


21-09-2000 








DE 




C.1 1- LUUU 








EP 


0862794 Al 


09-09-1998 








Or 


11500584 T 


12-01-1999 








JP 


_lUUU_.o01 1_- A 


C7 UO tUUU 








us 


6277301 Bl 


21-08-2001 








US 


6245259 Bl 


12-06-2001 








US 


2001045647 Al 


29-11-2001 








US 


2001028053 Al 


11-10-2001 


DE 29804149 


U 


18-06-1998 


DE 


29804149 Ul 


18-06-1998 


JP 11039917 


A 


12-02-1999 


NONE 






JP 10190065 


A 


21-07-1998 


JP 


3065263 B2 


17-07-2000 


EP 0855751 


A 


29-07-1998 


US 


5898185 A 


27-04-1999 






US 


5895932 A 


20-04-1999 








EP 


0855751 A2 


29-07-1998 








JP 


10214992 A 


11-08-1998 


US 3932881 


A 


13-01-1976 


JP 


49046382 A 


02-05-1974 






JP 


49075082 A 


19-07-1974 


DE 3804293 


A 


24-08-1989 


DE 


3804293 Al 


24-08-1989 

















Lt For more detaUs about this annex : see Official Journal of the European Patent Office, No. 12/82 



4 



EP 1 081 771 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 30 7565 



TWb annex lists the patent family members relating to the patent documents cited In the above-mentioned European search report. 
The members are as contained In the European Patent Office EDP file on 

The European Patent Office is In no way ttabto for these particulars which are merely given for the purpose of Information. 

17-01-2002 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 5208462 



04-05-1993 NONE 



US 4168102 



18-09-1979 GB 
MY 



1560010 A 
31481 A 



US 5966393 A 



12-10-1999 NONE 



EP 1024539 A 



02-08-2000 



US 
EP 
JP 
US 



6273589 Bl 
1024539 A2 
2000221597 A 
2001036083 Al 



GB 2341274 



08-03-2000 



US 
DE 
JP 



5959316 A 
19919381 Al 
2000077723 A 



30- 01-1980 

31- 12-1981 



14-08-2001 
02-08-2000 
11-08-2000 
01-11-2001 



28-09-1999 
09-03-2000 
14-03-2000 



§ For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



5 



